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SECTION A 


Identify the one best response that answers the question. Answer ALL questions on the answer sheet 
provided. 


Question 1. In the context of Precision Agriculture what is temporal variability? 


Fe 


Variation in the temperature at a set point in time over an agricultural landscape. 
Variability in the climate between agricultural areas. 

Variability of the landscape, crop, vegetation or yield over time. 

Variations in time taken to perform agricultural activities. 


Question 2. In the context of Precision Agriculture what is spatial variability? 


sae aed ae cae 


Variation in climate over seasons. 

Special variations in the crops caused by precision agriculture. 
Variability of the landscape, crop, vegetation or yield over space. 
Variation in the distances of satellites in space from the GPS receiver. 


Question 3. What is a datum? 


is 


2s 


a 


4, 


A datum is an estimate of the centre of a projection zone. As the earth is not a perfectly flat 
surface (it has hills and valleys) a datum may lie above or below the actual surface of the earth. 
A datum is a mapping option offered in a GIS used to record the correct time zone in which 
data has been collected. 

A datum is an estimate of the centre of the earth. As the earth is not a perfect sphere, (it is a 
geoid), there are many models to estimate the location of the centre. 

A datum is the file format used to store your data. 


Question 4. A grains producer has asked you to provide a recommendation on a GPS that they intend 
to purchase. They need to achieve 1-2cm accuracy for inter-row sowing. Which of the following 
systems would you recommend? 


rae are ee 


Uncorrected GPS. 

Differential GPS. 

Real Time Kinematic GPS. 

None of the above as inter-row sowing can only be achieved using ground laser based 
guidance. 


Question 5. What are some of the benefits of guidance and auto-steer technologies? 


1. 


De 


You no longer need a person in the vehicle to drive, significantly reducing staff and labour 
costs. 

Guidance and auto-steer technologies reduce driver fatigue through simplifying management 
decisions based on crop modelling. 

Guidance and auto-steer technologies are self-managed operating systems eliminating the need 
for the farmer to have to make management decisions. 

Reduced driver fatigue, less overlapping, less row skipping and increased fuel efficiency. 
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Question 6. What are some of the benefits of controlled traffic farming? 


1. 


2. 


Less vehicles are present on the paddock at any one time therefore less likely to crash into 
each other. 

Reduction in compaction, increased efficiency in time taken to complete a job and increased 
fuel efficiency. 

The farmer knows the exact location of each vehicle on the farm at all times reducing the time 
it takes to locate and fix breakdowns. 

Increased safety for farm workers as no operators are required on the vehicle removing the 
chance of human error. 


Question 7. What is data interpolation? 


1. 


3. 


4, 


The process of estimating the polarity of the data sampled within a paddock. 

The process of estimating the value of an attribute at an un-sampled location on the basis of 
values of the same attribute at sampled locations within the same area. 

The process of estimating the value of an attribute at a sampled location to give it more 
statistical power and therefore more scientific credibility. 

The process of estimating the value of the soil conductivity and plant NDVI at the same time. 


Question 8. Why is data interpolation needed? 


1. 


Zs 


Data interpolation is needed as it is often too difficult, costly or time consuming to sample 
extensive areas completely. 

Data interpolation is needed as it is a technique that gives more scientific credibility to field 
sampled data. 

Data interpolation is needed as field sampled data is often erroneous. Data interpolation 
enables these errors to be corrected providing producers with more accurate maps. 

Data interpolation is needed as it allows farmers to interpret the relationships between 
precision agriculture and their specific enterprise. 


Question 9. What is a multi-spectral remote sensing system? 


1. 


De 


A multi-spectral remote sensing system is a system which captures more than one wavelength 
simultaneously for each pixel. 

A multi-spectral remote sensing system is a system which captures more than one spatial unit 
(pixel) simultaneously for each field. 

A multi-spectral remote sensing system is a system which captures more than one temporal 
unit simultaneously for each pixel. 

A multi-spectral remote sensing system is a system which captures more than one digital 
profile simultaneously for each pixel. 


Question 10. What is georeferencing? 


1. 


2 


Georeferencing is the process whereby images are scaled, rotated and or de-skewed to insure 
that every image pixel is linked to a ground coordinate. 

Georeferencing is the process of referencing a DGPS to a known location or base station in 
order to improve it's accuracy. 

Georeferencing is the process of locating a local base station on farm so an RTK DGPS can be 
used for things such as controlled traffic farming. 

Georeferencing is the process of selecting a geographical location relating to a landscape or 
agricultural feature and referencing or marking it within a GPS so the site can be revisited. 
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Question 11. Why do you regularly calibrate a Geonics EM38 sensor throughout a survey? 


I 


2. 


Calibration of the sensor is essential to ensure the weight of the sensor doesn't vary during the 
soil survey to ensure an accurate soil survey over the entire survey area. 

Calibration of the sensor is essential to ensure the link between the GPS and the sensor have 
not been interrupted and the EMI reading and location reading will correlate correctly for the 
entire survey. 

Calibration of the sensor is essential to ensure the sensor is reading in the correct units and will 
be able to be converted to soil pH or ion content of the soil sampled. 

Calibration of the sensor is essential to ensure the sensor is not 'drifting' and therefore the 
sensor is reading accurately for the entire soil survey. 


Question 12. The isotope of which gaseous element causes variation in a gamma-ray signal requiring 
the instrument to be regularly recalibrated? 


pane ane as 


Phosphorus 
Radon 
Thallium 
Thorium 


Question 13. Which of the following is NOT a valid application of yield maps in grain crops? 


1. 


a 


4, 


Yield maps can be used to identify low performing areas and target amelioration. 

Yield maps can be used to calculate the amount of nutrient removed in a crop which enables 
variable rate application of fertiliser in subsequent seasons 

Yield maps can be used to identify the exact nutrient deficiencies being experienced by crops 
allowing targeted fertiliser application. 

Yield maps can be used to calculate the profitability of different areas of a paddock 


Question 14. In an active optical sensor is providing relative reflectance readings of 1.2 in the near- 
infrared waveband and 0.8 in the red (visible) waveband, what is the NDVI? 


Ly D2 

2. 0.4 

3. -0.4 

4. NDVI cannot be calculated from this information 
Question 15. What is the main aim of the diverse range of pasture sensors (e.g. C-dax and Pasture 
Reader)? 

1. To match the dietary needs of livestock with the available pasture. 

2. To measure the productivity of livestock. 

3. To determine and manage nutrient redistribution. 

4. To monitor and map weed infestation distributions. 
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Question 16. What is the Pastures from Space (PFS) project? 


1. 


2. 


The PFS project involves the use of ground-based proximal sensors combined with plant 
growth modelling to predict pasture growth rates. 

The PFS project involves use of remote sensing (satellite imaging) combined with plant 
growth modelling to predict pasture growth rates. 

The PFS project involves use of remote sensing (satellite imaging) combined with ground- 
based proximal sensors to predict pasture growth rates. 

The PFS project involves plant growth modelling using climate, soil sensing and ground-based 
proximally sensed data to predict pasture growth rates. 


Question 17. What utility could virtual fencing provide for farmers? 


1. 


Virtual fencing provides geo-location and control of animal movement across a landscape. 
Virtual fencing provides a farm fencing plan for best practice fencing, ensuring conservation 
of environmentally sensitive areas of the farm. 

Virtual fencing provides spatial and temporal movement data of livestock activity across a 
landscape. 

Virtual fencing provides fixed structural fences where detectors for on-animal sensors can be 
mounted enabling virtual monitoring to occur from the fence. 


Question 18. How can remote infrastructure monitoring benefit rangeland livestock producers? 


ie 


Remote infrastructure monitoring provides real-time information on the location of livestock. 
Remote infrastructure technologies provide producers with information on the critical 
functioning of key equipment. For example, water troughs and bore pumps. 

Remote infrastructure monitoring can enable producers to monitor the pasture quantity and 
quality across a farm enabling improved management decisions. For example, stock rotations 
and forward selling. 

Remote infrastructure monitoring enables producers to remotely predict the beef price markets 
enabling them to better meet livestock market specifications. 


Question 19. An estimation, as discussed in the study guide, of the likely pay-back time to cover the 
cost of purchasing guidance and auto-steer equipment from savings of inputs and increased production 


1S: 


ee Se 


1 to 2 months. 
2 to 5 months. 
1 to 5 years. 

5 to 10 years. 


Question 20. In the MLA report “Potential for information technologies to improve decision making 
for the southern livestock industries” what is the estimated economic value (net benefit of technology) 
that might be achieved if an on animal monitoring system was developed to warn producers about 
perennial ryegrass toxicity in sheep production systems? 


hated ae 


$18/ha 

$118/ha. 
$218/ha 
$518/ha 
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SECTION B 
Answer all three (3) questions in the separate booklet provided. 


Question 21. Global Navigation Satellite Systems (GNSS) are a key technology in Precision 
Agriculture (PA). There are numerous GNSS currently being used and being developed by various 
authorities around the world. Provide examples of the different GNSS systems and describe the 
fundamental aspects of the various GNSS and how they are used. In your discussion specifically 
include: 


(1) two examples of GNSS and the countries that have developed them; 
(2 marks) 


(ii) how uncorrected GNSS, differential GNSS and real-time kinematic (RTK) GNSS 
work; 


(10 marks) 


(iii) | acomparison of the accuracies of each system (uncorrected, differential and RTK); and 
(3 marks) 


(iv) | examples of typical applications of each of these systems (uncorrected, differential and 
RTK) in Precision Agriculture 


(5 marks) 


Question 22. Remote and proximal vegetation sensors are widely used in Precision Agriculture 
(PA). These systems measure the reflection of light in specific wavelengths of the electromagnetic 
spectrum and are used in a variety of contexts. 


(i) Describe, with the aid of a diagram the key spectral reflectance features (blue to near 
infrared wavelength range) of typical photosynthetically-active plants and that of bare soil. 
(8 marks) 


(11) Explain how the normalized difference vegetation index (NDVI) is calculated and how 
these values respond to varying amounts of photosynthetically-active biomass, including 
mention of the likely ranges in values you would encounter over typical agricultural plants 
and bare soil. 


(8 marks) 


(iii) | Describe how site specific weed management systems (e.g. Weedseeker) use spectral 
indices such as NDVI to control weeds in fallow. 


(4 marks) 
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Question 23. The gap between precision agriculture (PA) technology development and use of the PA 
tools by producers can be vast causing low rates of adoption on farm. 


(1) Provide an example of one (1) PA technology that has been widely adopted and one (1) PA 
technology that has not been widely adopted. Give an estimate of the approximate rate of 
adoption of each in their relative industries. 

(4 marks) 


(11) Using the examples above discuss why the adoption of some PA technologies is slow and 
hasn't been as successful as it could or should be. 
(10 marks) 


(iii) | How can the developers of PA technologies exert a stronger, positive influence on the rate 
of adoption of new PA technologies? 
(6 marks) 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 


result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


